Background A survey of students in three UK higher education establishments was undertaken to obtain information about students' physical and emotional well-being, their attitudes to, and beliefs about health, and the prevalence of risk factors for future ill health.
Introduction
In studies of health and health-related lifestyles, young people are an under-researched group and there are few surveys of the health of students at universities and other higher education institutions. Most surveys achieve poor response rates from younger age groups, and surveys of students present even more of a challenge for a number of reasons: they often have more than one address; their term-time addresses may be temporary; they have many distractions, from academic pressure to social and sporting activities. As a result, information about students' health is scarce.
The health of students is nevertheless important. As potential policy makers, professionals and senior managers of the future, their health-related lifestyles, and their attitudes and beliefs about health, are likely to have a disproportionate in¯uence on the population's health. Many students leave home for the ®rst time to study for a degree and create a lifestyle free from parental in¯uence. Health-related habits formed during this period may be dif®cult to change later in life. The system of ®nancing higher education has changed over the last 20 years and ®nancial hardship may be having a detrimental impact on students' health.
In 1995 a survey of students' health and lifestyles was undertaken ± a collaboration between four district health authorities and the universities of Oxford and Exeter. The aim was to obtain information related to students' physical and emotional wellbeing, their attitudes to, and beliefs about health, and the prevalence of risk factors for future ill health. We surveyed students from an established university (institution A), a new university (B) and a college of higher education (C).
A self-completion questionnaire was designed, based on a selection of well-validated questions, including some previously used in schools by the Schools Health Education Unit, together with a number of experimental questions, some with openended responses. The questionnaire included the Of®ce of Population Censuses and Surveys (now Of®ce for National Statistics) General Household Survey question on longstanding illness, 1 and the anglicized version of the Medical Outcomes Trust Short Form 36 health status measurement tool (SF-36). 2 The SF-36 measures health in eight multi-item dimensions: physical functioning; social functioning; role limitations due to physical problems; role limitations due to emotional problems; mental health; energy and vitality; pain; and general perception of health. For each variable item scores are coded, summed, and transformed onto a scale from zero (worst possible health state) to 100 (best possible health state). The SF-36 includes two very similar questions that ask about the impact of physical and emotional health problems on respondents' work or other regular daily activity over the past 4 weeks. The word`studies' was added to both questions for the purposes of this survey, to increase the relevance to students. The SF-36 is a well-validated instrument and population norms are available for the area comprising the counties of Oxfordshire, Berkshire, Buckinghamshire and Northamptonshire in which our surveyed institutions are located. 3 Students were asked how often they worried about a series of potential problems, including their studies, money, their health, the environment and uncertainty about the future. They were asked to indicate their response, on a ®ve-point scale ranging from never' to`most days'.
In addition, an extensive range of socio-economic and health-related lifestyle questions were included, the results of which are not reported here. The questionnaire was substantial, taking around 40 min to complete.
Methods
Because of problems anticipated in surveying this group, the approach was tailored to each institution using local knowledge about how students obtain information and mail. To raise awareness of the survey, assistance was sought from the student health and registrar's of®ces and chairs of student groups. Advertisements were placed on notice boards and articles written for student newsletters.
The names and addresses of 1000 full-time students were randomly selected from the register at each of institutions A and C, and 500 from B. The different sample sizes were a result of varying resources at the different institutions. The questionnaires were accompanied by a letter explaining the study's objectives, guaranteeing anonymity and con®dentiality, and offering a prize draw of £250 per institution. The letter also provided contact details of the institution's counselling service in case any student needed support as a result of any issues raised by completing the questionnaire.
At institutions A and C, all the questionnaires were posted to students' term-time addresses during the spring term 1996.
Reminder cards were sent to non-responding students 2 weeks after the initial mailing, again to their term-time addresses. In this mailing identi®cation numbers were omitted from questionnaires to encourage response. At institution B, questionnaires were posted initially to students' internal mail addresses during the autumn term 1996. However, very few of the questionnaires were picked up, so the remainder were retrieved and mailed to students' term-time addresses. A reminder card was sent 2 weeks after the initial mailing.
At institution C, a second reminder letter and questionnaire were sent to students' term-time addresses 2 weeks after the reminder card. At institution A, a second reminder letter and another questionnaire were sent to student's permanent addresses (usually their parental address) during the Easter vacation. This included a pre-paid reply envelope addressed to the research unit.
Students at institutions A and B were originally requested to return their completed questionnaires to the Student Advice Centre. Students at institution C were requested to return completed questionnaires to the nearest campus reception, from where they were passed to the registrar's of®ce. Students completing questionnaires after receiving a ®nal reminder were requested to return them direct to the research unit, in a further attempt to encourage response by ensuring anonymity.
Data were coded and entered by staff of the School Health Education Unit at the University of Exeter. Analysis of the data was undertaken at the Health Services Research Unit using SPSS for Windows versions 7.5 and 9.0. Statistical signi®cance was de®ned as p < 0.01.
The age of respondents ranged from 18 to 64, but 90 per cent were aged 33 or lower and the average age was 23 (median 21). Results of the student survey were compared with equivalent data for 18-to 34-year-olds living in the four counties of Oxfordshire, Berkshire, Buckinghamshire and Northamptonshire obtained from a series of local population health surveys undertaken in 1986±1987, 1991±1992 and 1997, 4±6 and from published data derived from national surveys.
1,7±12 SF-36 scores were compared with the results of the 1991±1992 survey because the question format on two of the dimensions of the SF-36 was slightly improved in the 1997 survey. Questions about worries were compared with the results of the 1997 survey because they were not included in previous surveys. Long-standing illness prevalence was compared with the results of all three local population surveys plus the equivalent age group in national surveys conducted at several points in time: the General Household Survey 1,7 and the Health Survey for England.
8±12
To investigate the possibility that the results we obtained were attributable to differences in the age, sex or social class distribution of the student population, we undertook logistic regression analyses on the categorical and binary dependent variables (long-standing illness and causes of worries) and analysis of variance on the continuously distributed dependent variables (SF-36 scores) in the local surveys. In the combined datasets, which for the local population surveys covered the age range 18±64 years, age, sex and social class were entered as independent variables alongside student status.
Results

Response rates
Forty-nine per cent of the student sample responded to the questionnaire (1208/2457). Men were less likely to respond than women (36 per cent of respondents were male compared with 45 per cent of the student population), younger students were slightly less likely to respond than older ones (25 per cent of respondents were aged under 20 compared with 27 per cent of the student population), and postgraduate students were slightly under-represented (11 per cent of respondents were postgraduate students compared with 17 per cent of the student body). In other ways, for example, in terms of the courses they were undertaking, the respondents were representative of the student body.
The response rate varied between institutions, with 54 per cent responding from institution A, 49 per cent from C and 41 per cent from B. Comparing respondents from the three institutions: A (traditional university) had the highest proportion of men (42 per cent); C (higher education college) had the highest proportion of women (71 per cent) and a social class distribution closest to that of the general population in the four counties (39 per cent in classes I and II compared with 33 per cent of the population); B (new university) had the highest proportion of students in social classes I and II (51 per cent), and also the highest proportion of ethnic minority groups (17 per cent). One-®fth of respondents in all three institutions were aged over 25. These results mirror socio-demographic differences in the student bodies of the three institutions.
In all analyses, we compared response between institutions. If there was an important bias attributable to varying response rates (for example, if those who were in poor health were more likely to respond), we would have expected to ®nd a difference between sickness rates at institution A, which had the highest response rate, and at B, where fewest students responded. However, this was not the case. We also compared the responses of those students who responded promptly and those responding after receipt of the second reminder letter. We found very few signi®cant differences and none that suggested an important response bias. Estimated response rates for the 18±24 age group in the three local population surveys were 80 per cent (1986±1987); 64 per cent (1991±1992) and 42 per cent (1997); and 70, 69 and 56 per cent, respectively, for the 25±34 age group.
Health status (SF-36)
Students scored signi®cantly lower on all eight dimensions of the SF-36 than the equivalent age group in the 1991±1992 local population survey (p < 0.01) (Table 1, Figure 1 ). Despite the varying response rates between institutions, SF-36 scores were remarkably similar in all three. The only signi®cant differences between institutions were attributable to sex. Amongst both the student and the population samples, scores for women were between three and seven points lower than those for men on seven of the eight dimensions (p < 0.01); sex differences in general health perception scores were smaller and did not achieve statistical signi®cance at the 1 per cent level.
The greatest difference between the student sample and the general population was for role limitation due to emotional problems, with students scoring more than 20 points lower than the general population. This score is derived from three items, with a binary response (yes or no), that elicit the extent to which emotional problems interfered with studies, work or other regular daily activities. Thirty-eight per cent of students said they had`cut down on the amount of time spent on studies, work or other regular activities' because of emotional health problems, 49 per cent had`accomplished less than they would like', and 39 per cent`didn't do studies, work or other activities as carefully as possible' (Table 2) . Equivalent ®gures for 18-to 34-year-olds in the general population were 13 per cent, 21 per cent and 19 per cent, respectively. Physical health problems had a smaller impact on daily activities as measured by four items. One-quarter of students (25 per cent) had`cut down on the amount of time spent on studies, work or other regular activities' because of physical problems, 30 per cent had accomplished less than they would like', 13 per cent werè limited in the kind of studies, work or other activities' they could do, and 25 per cent had`dif®culty performing their studies, work or other activities' (Table 3) . Equivalent ®gures for the local population were 9, 13, 9 and 12 per cent, respectively.
Worries
The most common causes of worry were`study or work problems' and`money problems'. Sixty-two per cent of students said they worried about study or work problems often' or`most days'. The corresponding ®gure for money worries was 52 per cent (Table 4 ). Money and pressure at work were also the two most common sources of worry amongst 18-to 34-year-olds in the 1997 local population survey, but the frequency of these worries was considerably lower; only 36 per cent of 18-to 34-year-olds worried about money, and 25 per cent about pressure at work`a lot' or`all of the time'.
Long-standing illness
Four hundred and three students (33.5 per cent) reported longstanding illness. Female students were more likely to report illness than men (37 per cent compared with 28 per cent, p < 0.01). There was no signi®cant difference in the prevalence of long-standing illness between the three institutions. The most common illnesses were asthma and musculo-skeletal problems, each reported by more than 8 per cent of students. The prevalence of long-standing illness was higher amongst the students in our survey than among the equivalent age group in all the comparison studies ( Figure 2) . In comparing the results from these different studies it is important to note the differences in technique used, which could affect response to this question (Table 5 ). Both the General Household Survey and the Health Survey for England were conducted by interview using a household sampling frame, whereas the Figure 1 Health status of students and their 18-to 34-year-old peers. Black columns, students; white columns, 1991±1992 population. local population surveys were administered by post using general practice registers as the sampling frame. They show a gradual upward trend over time. The steep rise in reported longstanding illness over time in the three local surveys is likely to be attributable in part to changes in the format of the longstanding illness question. The wording was adapted between surveys to more clearly de®ne what constituted a long-standing illness. In the 1997 survey, a checklist of conditions was provided instead of inviting a free-text response. The checklist had been developed from the illnesses reported in the earlier two surveys. The format of the question used in the student survey was similar to that used in the two national interview surveys, which indicate a prevalence of between 13 and 26 per cent, and to that in the 1991±1992 local survey, which reported a prevalence of 18 per cent in this age group. The prevalence of long-standing illness in the student survey was signi®cantly greater than that in the 1986±1987 and 1991±1992 local surveys (p < 0.01), but not from the 1997 local population surveys.
Adjustment for differences in age, sex and social class SF-36 scores in the two populations showed minor variations by age, sex and social class. Analysis of variance, however, demonstrated that the differences in scores between the students and the local population were not attributable to differences in age, sex or social class. After adjustment, the differences changed by less that one point for all dimensions except mental health, where the difference in scores increased by one point, and general health, where the difference decreased by one point.
Similarly, the proportion of respondents in the three surveys (student, 1991±1992 population and 1997 population) who reported worries about money or work, or who reported that their emotional and physical health affected their work, varied somewhat according to age, sex and social class. Logistic regression analyses with these outcomes as dependent variables, however, also showed that the differences between students and the local population were not attributable to differences in these independent variables.
Discussion
The results of surveys based on a response rate below 70 per cent can be misleading. Those who respond to surveys tend to differ from those who do not in ways that can be dif®cult to predict. Although the students responding to this survey were similar in terms of age, sex and type of course to the student body in general they may have differed in other ways. In particular, students who were prone to feel ill may have been more likely to respond to this survey than those who did not. However, the fact that so few signi®cant differences were found between the three institutions with different response rates, and the fact that response rates were also low in local comparison surveys suggests that differences between students and the general population are likely to be real.
Previously published surveys of student health have achieved response rates ranging between 18 and 100 per cent. However, those that achieved higher response rates than ours used different techniques. For example, personally administering questionnaires 496 JOURNAL OF PUBLIC HEALTH MEDICINE Table 4 Frequency of worry about money and work to students during classes resulted in an almost 100 per cent response rate from those who attended the class, 13, 14 but when the number of students not attending the class was taken into account the response rate was much lower. 15 A US survey of the health and lifestyles of medical students demonstrated how different approaches can affect response, with rates ranging from 93 per cent of those whose questionnaires were administered in class to 48, 30 and 18 per cent in three groups whose questionnaires were administered via internal mail. 16 Other postal surveys of student health that obtained response rates ranging between 65 and 76 per cent focused on a single aspect of health behaviour, such as alcohol or substance abuse. In those surveys the questionnaire was relatively quick to complete, and did not contain the personal questions that our survey did, for example, about sexual health and suicidal feelings.
18-to
17±21
The response rate to this survey is suf®ciently low to question whether publication of results will add knowledge of value to public health. However, response rates to local population surveys have been falling recently and in our 1997 survey were similar for this age group to those achieved in the student population. The results are presented because, in spite of the low response rate, this is the most comprehensive survey of health and health-related lifestyles of British students to have been published to date. In the absence of other studies of student health our ®ndings are important, if only to draw attention to the likelihood that this group has poor health, and to encourage more robust studies. In setting up such studies the dif®culties that we report, and that are likely to be encountered in future studies, need to be taken into account and allowed for in the study method.
The results we present suggest that, contrary to what might be expected of this high achieving group of young people, the health of students is poor relative to that of their peers. The most common causes of physical ill health were asthma and musculo-skeletal problems, but students' emotional health was more of a problem than their physical health. The fact that between one-and two-thirds (allowing for the low response rate) of students reported that anxiety about their studies was limiting their capacity to work must be of some concern to higher education establishments, as must the fact that ®nancial concerns were affecting the academic work of between 25 and 50 per cent of students. Public health practitioners might want to tackle the health problems amongst students by supporting the concept of health-promoting universities, both at national level and in local health improvement plans. 22 Our results are consistent with those of other recent UK surveys, 13, 14 which, using the Hospital Anxiety and Depression scale, have shown high rates of anxiety amongst students. Both the implications and the possible cause of these results are worthy of consideration. Anxiety is part of normal experience and the occasional episode is unlikely to have a health impact. However, both observational and experimental animal studies reviewed by Wilkinson 23 and Brunner 24 provide clear evidence that prolonged or repeated stress has a detrimental impact on the immune and cardiovascular systems. The impact of stress on human health has been demonstrated in a range of different observational studies also reviewed by Wilkinson. 23 High levels of anxiety amongst students are therefore potentially the cause of their high levels of long-standing illness. Perhaps more importantly, if high levels of emotional distress come to be regarded as normal or unavoidable during early adulthood, students will not aim to seek out low-stress occupations in future life. Their experience as students may therefore set them up for a lifetime of stress with important implications for their long-term physical health. This group is one that includes the policy makers, managers, doctors and teachers of future generations, and their belief that high levels of stress and anxiety are normal and unavoidable is likely, through social policy, workplace practices, medical opinion and approaches to teaching, to have a disproportionate impact on the health and well-being of the public.
Although the illness prevalence rates in our survey need validating in larger, well-funded studies, there are good reasons why public health practitioners might want to take these ®ndings seriously and to consider the causes of these high levels of anxiety. Students clearly attribute much of their anxiety to their studies or to ®nancial concerns. This is perhaps not surprising given that studies are their main occupation and that their disposable income is likely to be lower than that of their peers in employment. It is, however, also possible that an ever-present pressure to compete and succeed is in itself detrimental to human health. Such a possibility has far-reaching implications for educational and social policy.
